
Introduction to Pressurized 
Water Reactor Systems

Section 1.2



Learning Objectives:
1. Define the following terms:

a. Primary cycle,

b. Secondary cycle, and

c. Reactor coolant system (RCS) average 
temperature (Tavg).

2. Explain why Tavg is programmed to 
increase with an increasing plant load.



OverviewOverview



Plant LayoutPlant Layout



Reactor Control

QSG = UA(TAVE – TSTM) TAVE = (Thot + Tcold)/2

QRx = mCp(THOT – TCOLD) At Steady State: QRx = QSG



Thot

Tave

T

Advantage: unchanging RCS temp and density, regardless of power level.
Prz level is constant for all load conditions.

Constant TAVE Control

Tcold

Tstm

Disadvantage: produces an unacceptable secondary system pressure 
when the turbine is fully loaded.



Constant Steam Pressure Control
Disadvantage: Results in a high reactor outlet (hot leg) temperature (Th),
which approaches saturation values.

Advantage: Produces ideal  steam conditions at the main turbine inlet for all loads from
hot zero power to 100% load



Sliding TAVE Control

A compromise between a constant Tavg and a constant stm press control
schemes.  This control scheme incorporates the advantages of both but
also retains some of their disadvantages. Tavg and Thot are allowed to increase 
to limit the steam pressure decrease. Thot stays below saturation and 
acceptable steam pressures for Turbine operation are maintained.
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